Introduction
The Kuroshio in the northwest Pacific and its counterpart, the Gulf Stream in the northwest Atlantic, are the two major western boundary currents in the Northern Hemisphere and important links in the global climate system. However, unlike the Gulf Stream, which has been intensively studied over the past several decades, many aspects of the Kuroshio remain relatively obscure. Knowledge of Kuroshio flow was previously based primarily on snapshots from hydrographic sections with inherent difficulties associated with referencing the geostrophic currents and aliasing by meanders and eddies. Only recently have moored measurements of the Kuroshio transport been obtained (this study and off the southeast coast of Japan by Imawaki et al. [2001] ).
The Kuroshio in the East China Sea (ECS) is somewhat [Nitani, 1972; Hasunuma and Yoshida, 1978; White and Hasunuma, 1980] . North of the ETC the Kuroshio tends to follow the eastern edge of the continental shelf in the East China Sea, then exiting the East China Sea through the Tokara Strait. A small portion of the Kuroshio is believed to branch northwestward over the northern part of the East China Sea and form the Tsushima Current flowing north on the west side of Japan and the Yellow Sea Warm Current between Korea and China [Nitani, 1972; Guan, 1981] . The mean transport of the Kuroshio has been observed to increase significantly after exiting the ECS through the Tokara Strait [Nitani, 1972 Here we first describe the observed low-frequency flow variability to show the influence of strong 100-day period mesocale processes that can alias season transport cycles. However, our primary focus is on the mean transport and seasonal cycle of the Kuroshio at this location and implications for the gyre structure in the North Pacific due to wind and thermohaline forcing. We also compare results with available model simulations, and a comparison is made with the mean and seasonal cycles of western boundary currents in the north Atlantic, the Florida Current, and the Antilles Current. We further compare the influence of mesoscale eddies on boundary current variability in both oceans. 
Observations
The PCM-1 array consisted of 11 current meter moorings deployed from September 19, 1994, to May 27, 1996, along the Ilan Ridge that extends from northeast Taiwan to the Ryukyu Islands (Figure 2) . The array instrument configuration is shown in Figure 2b superimposed on the mean downstream flow field derived from the moored current measurements.
Details concerning instrument configuration, data recovery, and first order statistics are given by Johns et al. [2001] . Mooring and instrument locations, as well as instrument types and measurement periods, are given in Table 1 . The array was designed with a 16-km average separation between moorings to resolve the instantaneous transport through the section to about +_2 Sv. This level of uncertainty was believed achievable based on experience with similar arrays in the Florida Current [Schott et al., 1988] . Sea level variations across the ETC were obtained from tide gauges deployed in Geng Fung and Keelung harbors (GF and KL, respectively, in Figure 2a For direct estimates of transports from the current meter array a gridded cross section of downstream currents (v) through the ETC was computed at 12-hour intervals by the following steps: (1) extrapolation of v to zero at the bottom from the deepest instrument at each mooring; (2) extrapolation of v to the surface from the upper current meter or acoustic Doppler current profiler (ADCP) bin using the vertical shear from below at that time; (3) interpolation of depth corrected v component profiles between instruments on each mooring using a shape-preserving cubic spline fit [Akima, 1970] 
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10. There is a remarkable similarity of the annual Florida Current and Kuroshio transport cycles and between the seasonal variations of Sverdrup transports west of the midbasin ridges in both oceans. The annual transport cycle in both currents is maximum in summer and minimum in fall with amplitudes of +3 Sv for the Florida Current (Figure 10a ) and +_2 Sv for the Kuroshio (Figures 9a and 10b) . The annual Sverdrup transport cycle in both regions is maximum in winter and minimum in fall with amplitudes of +_11 Sv in the western Atlantic and +10 Sv in the western Pacific (Figures 10a and 10b) . There are also secondary summer maxima in Sverdrup transport in both oceans. The lack of a winter transport maximum in the Florida Current and Kuroshio inside the ECS at the Tokara Strait appears to result from the topographic blocking of barotropic Rossby waves by the Antilles and Ryukyu Island chains, respectively. However, the Kuroshio in the ETC also displays a secondary winter maximum due to its open connection to the Philippine Sea to the south. This mismatch in the strength of the winter maximum Sverdrup forcing in the northwest Pacific compared to the size of the winter peak in Kuroshio transport is similar to that found in the Atlantic (Figures 10a, 10b, 
Mesoscale Variability
The transport spectra of the Kuroshio and Florida Current systems are compared in Figure 12 , which shows that there are considerable differences in the variability characteristics of the two current systems. While the spectral energy levels are similar for periods shorter than -20 days and again near the annual timescale, the 100-day peak that dominates the Kuroshio transport spectrum is absent in the Florida Current. The Florida Current, in fact, has a flat or even slightly depressed energy level at these several month timescales compared to the [2001] to be associated with the arrival of warm mesoscale eddies from the interior. Interestingly, a similar process was recently observed near the same latitude in the Atlantic off Abaco Bahamas, where warm mesoscale eddies from the interior were found to merge with the western boundary currents and to cause large transport variations and meandering with a similar 100-day period [Lee et al., 1996] .
Monthly averages of moored transports were found to be significantly correlated with sea level differences across the ETC and with Sverdrup transports computed from the zonal integration of the wind stress curl over the Philippine Sea between 125øE and 142øE longitude. This longitude band is west of the Izu-Ogasawara and Mariana Ridges, which are sufficiently shallow as to block barotropic Rossby waves from transmitting wind-driven transport signals from the ocean interior.
A 7-year transport time series derived from these sea level differences across the ETC produced a annual transport cycle with a maximum of 24 Sv in the summer and minimum of 20 Sv in the fall. Although considerable interannual variability of the amplitude of the annual cycle occurred during this period, maximum transports were consistently found in summer and minimum transports in fall. There was also a secondary maximum in winter. The annual range of Sverdrup transports during this seven year period was 20 Sv, which indicates that a significant western boundary current with a seasonal variation of _+8 Sv is needed east of the Ryukyus to balance the wind forcing over the Philippine Sea. Kuroshio annual transport cycles at the ETC were also found to be in general agreement in amplitude and phase with available results from basin-scale wind-forced models for the 7-year period.
The annual transport cycle of the Kuroshio is remarkably similar to that of the Florida Current in both amplitude and phase and may also result from a combined response to local and remote wind forcing, as was found for the Florida Current 
